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Glossary of Terms 

ACC II Advanced Clean Cars II. ACC II is a proposed California regulation that requires increasing numbers 

of zero emission light-duty vehicles be sold by automakers.  

ACT Advanced Clean Trucks. California regulation that requires increasing numbers of medium- and 

heavy-duty vehicle sales be zero emissions.  

BEV Battery electric vehicle. A vehicle powered exclusively by electricity (such as a Nissan LEAF). 

CCS Combined charging system. This is a DC fast charging standard supported by Volkswagen, General 

Motors, BMW, Daimler, Ford, FCA, Tesla, and Hyundai.  

CHAdeMO This is a DC fast charging standard developed in Japan that goes up to 62.5 kW, originally 

supported by Nissan, Mitsubishi, and Fuji Heavy Industries (which manufactures Subaru vehicles). 

Toyota later supported the standard as well, and Tesla sells an adapter allowing its vehicles to use 

CHAdeMO chargers. 

CMP Central Maine Power Company. 

CO Carbon monoxide. 

DCFC Direct-current (DC) fast charging equipment. DCFCs are sometimes called DC Level 3 (typically 

208/480V AC three-phase input) and enable rapid charging of an electric vehicle.  

EV Electric vehicle. A vehicle powered, at least in part, by electricity. Unless otherwise noted, the 

ǘŜǊƳ ά9±έ ƛƴ ǘƘƛǎ Roadmap refers to all plug-in vehicles and includes BEVs and plug-in hybrid 

ŜƭŜŎǘǊƛŎ ǾŜƘƛŎƭŜǎ όtI9±ǎΤ ŘŜŦƛƴŜŘ ōŜƭƻǿύΦ ¢ƘŜ ǘŜǊƳ ά9±έ ƛǎ ǎȅƴƻƴȅƳƻǳǎ ǿƛǘƘ άǇƭǳƎ-in electric 

ǾŜƘƛŎƭŜέ όt9±ύΦ  

EVSP Electric vehicle service provider. An EVSP provides connectivity across a network of charging 

stations. Connecting to a central server, they manage the software, database, and communication 

interfaces that enable operation of the station. 

FCEV Fuel cell electric vehicle. 

GHG Greenhouse gas. Gases that trap heat in the atmosphere, such as carbon dioxide, methane, and 

nitrous oxide. 

HEV Hybrid electric vehicle. A vehicle powered by an internal combustion engine in combination with 

an electric motor that uses energy stored in batteries. These vehicles rely on regenerative 

breaking rather than plugging into off-board electricity. 

ICEV Internal combustion engine vehicle. A vehicle that combusts fuel, such as gasoline or diesel, for 

power.  

kW Kilowatt. A unit of power. 

kWh Kilowatt-hour. A unit of energy. 

LDVs Light-duty vehicles. Vehicles with a gross vehicle weight rating below 8,500 pounds, which aligns 

with Class 1 to Class 2a vehicles.  

MHDVs Medium- and heavy-duty vehicles. Vehicles with a gross vehicle weight rating above 8,500 

pounds, which aligns with Class 2b to Class 8 vehicles.  

MMT Million metric tons. 
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MMTCO2e Million metric tons of carbon dioxide equivalent. 

MUD Multi-ǳƴƛǘ ŘǿŜƭƭƛƴƎΦ !ƭǎƻ ŎŀƭƭŜŘ άƳǳƭǘƛ-ŦŀƳƛƭȅ ŘǿŜƭƭƛƴƎǎΣέ ǘƘŜǎŜ ŀǊŜ ŀǇŀǊǘƳŜƴǘǎΣ ŎƻƴŘƻƳƛƴƛǳƳǎΣ 

and group quarters. The other major housing category used in this Roadmap is single-family 

homes.  

NH3 Ammonia. 

NOX Nitrogen oxides. 

PHEV Plug-in hybrid electric vehicle. A vehicle powered by electricity or an internal combustion engine.  

PM10/2.5 Particulate matter. 

SO2 Sulfur dioxide. 

TCO Total cost of ownership. 

US DOE United States Department of Energy. 

VIUS Vehicle Inventory and Use Survey. 

VMT Vehicle miles traveled. 

VOC Volatile organic compounds. 

ZEV Zero-emission vehicle. 
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Executive Summary  

The State of Maine is leading on climate action among peer states. In its 2020 aŀƛƴŜ ²ƻƴΩǘ ²ŀƛǘ Climate 

Action Plan, the state lays out a bold set of strategies to reduce greenhouse gas (GHG) emissions by 45% 

by 2030 and 80% by 2050 and achieve carbon neutrality by 2045, and its progress toward achieving 

these goals is real. For example, since 2019 the number of battery electric and plug-in hybrid electric 

vehicles increased by 90% to 5,577 vehicles and the number of public charging stations increased by 

62% to 265 stations. 1 The electricity that powers these vehicles continues to be cleaner as the state 

makes progress toward achieving its requirement of 80% renewable energy by 2030.2 Further, the state 

and regional partners continue to explore new approaches for providing public transportation efficiently 

and effectively, including innovative solutions in rural Maine, and in 2021 spent $11.55 per capita on 

public transit. 

This Clean Transportation Roadmapτa specific action of aŀƛƴŜ ²ƻƴΩǘ ²ŀƛǘτidentifies the policies, 

programs, and regulatory changes needed to ŎƻƴǘƛƴǳŜ ŘŜŎŀǊōƻƴƛȊƛƴƎ aŀƛƴŜΩǎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǎŜŎǘƻǊ ƛƴ 

coming years. The work was conducted in 2021 by researchers at Cadmus and E2Tech, with oversight 

from a steering committee composed of state agency staff. An external advisory group provided 

technical input for the modeling, analysis, and recommendations.  

aŀƛƴŜΩǎ transportation sector produced 54% of statewide, fossil-fuel GHG emissions in 2017, or 

approximately 8 million metric tons of carbon dioxide equivalent (MMTCO2e). Decarbonizing the 

transportation sector is a challenge with over 1 million vehicles on the road and thousands of off-road 

vehicles, aircraft, and marine vessels. Light-duty cars and trucks are the source of approximately 60% of 

total  sector GHG emissions. Given the cost and scarcity of low-carbon fuels, the light-duty vehicle (LDV) 

fleet must achieve near-zero emissions in the aggregate by 2050 for Maine to achieve its 2050 GHG goal. 

Medium- and heavy-duty surface vehicles produce the next largest segment of sector emissionsτ

approximately 27% in 2017τand must similarly be decarbonized but with a greater variety of fuels and 

at a pace sensitive to the needs of the business community in Maine.  

Although multiple strategies could reduce emissions to near-zero levels, deployment of electric vehicles 

(EVs) appears to be the most important, technologically ready strategy for almost all modes, due to 

comparatively low fuel cost, high drive-train efficiency, and sustained falling costs of batteries. As a 

result, EVs represent the largest focus of this Clean Transportation Roadmap. Yet, increasing the 

adoption of EVs faces several constraints. In the near-term (probably the next two years), EV adoption 

will be constrained due to global supply chain issues, insufficient diversity of makes and models, higher 

upfront costs of EVs relative to comparable vehicles, and low inventory of used vehicles. By the mid-

2020s, these constraints are expected to ease.  

 
1  Maine Climate Council (2021) https://www.maine.gov/future/sites/maine.gov.future/files/inline-

files/MaineWontWait_OneYearProgressReport_SinglePgs.pdf  

2  State of Maine (2021) https://www.maine.gov/energy/initiatives/renewable-energy/renewable-portfolio-standards  

https://www.maine.gov/future/sites/maine.gov.future/files/inline-files/MaineWontWait_OneYearProgressReport_SinglePgs.pdf
https://www.maine.gov/future/sites/maine.gov.future/files/inline-files/MaineWontWait_OneYearProgressReport_SinglePgs.pdf
https://www.maine.gov/energy/initiatives/renewable-energy/renewable-portfolio-standards
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This roadmap also highlights strategies to reduce vehicle miles traveled (VMT) and shift travel away 

from personal automobiles. These strategies include pricing strategies, infill development, transit 

expansion, telecommuting, and bicycle and pedestrian infrastructure.  

Because of the long planning horizon necessary for the design and construction of infrastructure 

projects, the Maine Department of Transportation (MaineDOT) advanced several new initiatives prior to 

the publication of this roadmap. These include rŜǿǊƛǘƛƴƎ ǘƘŜ ǎǘŀǘŜΩǎ /ƻƳǇƭŜǘŜ {ǘǊŜŜǘǎ tƻƭƛŎȅ, hiring a 

consultant to prepare transit bus electrification plans for select Maine transit agencies, updating the 

Statewide Strategic Transit Plan, and relaunching the Go Maine initiative in partnership with the 

Turnpike Authority. aŀƛƴŜΩǎ ŜŦŦƻǊǘǎ ǘƻ ƛƴŎǊŜŀǎŜ the availability of high-speed broadband internet service 

through the establishment of the new Maine Connectivity Authority will also yield transportation 

emissions reduction dividends as will the new Legislative Commission to Increase Housing Opportunities 

by Studying Zoning and Land Use Restrictions and the significant inclusion of federal resources via the 

American Recovery Plan Act (ARPA) and the Infrastructure Investment and Jobs Act (IIJA).  

Additional policy interventions are necessary to accelerate a transition toward a decarbonized 

transportation sector while minimizing unintended consequences, stranded investments, and 

socioeconomic inequities. This roadmap, a first attempt at a plan for this transition, focuses on the 

strategies needed before 2025, although longer-term considerations are also discussed.  

Policy Recommendations  
Through its analysis, Cadmus developed a set of recommended new programs for state government, 

local governments, utilities and their regulator, and Efficiency Maine Trust, as listed in Table 1. This work 

was aided by E2Tech, which facilitated a statewide stakeholder engagement process. These 

recommendations will help direct consumers, businesses, and government agencies toward cleaner 

transportation options. Each recommended policy is associated with a goal and a rationale.  

Table 1. Cadmus Recommendations for New Programs 

 Program Goal Rationale 

S
ta

te
-o

r 
E

ff
ic

ie
n
cy

 M
a

in
e

 R
u
n
 

P
ro

g
ra

m
s 

Advanced Clean Cars II 

Increase EV 
Adoption 

¶ If implemented, programs will have profound impact on GHG 
emissions from the transportation sector. 

¶ Sends clear, long-term signal to automakers to increase 
deliveries of EVs.  

¶ Historically, EV market share has been roughly twice as high in 
states that follow California emission regulations (Section 177 
states), illustrating effectiveness of vehicle sales requirements.3  

Advanced Clean Trucks 

Public DCFC Incentive and/or 
Ownership 

Expand 
Charging 
Network 

¶ Cadmus analysis using MA3T model suggests expanding public 
fast chargers by 15% in 2030 boosts EV sales by 7% in 2030 
relative to business-as-usual.  

¶ Academic literature clearly demonstrates positive relationship 
between DCFC access and EV sales.4 

 
3  Center for American Progress (CAP; Cattaneo, Lia). June 2018. άPlug-In Electric Vehicles: Evaluating the Effectiveness of State 

Policies for Increasing Deploymentέ. https://cdn.americanprogress.org/content/uploads/2018/06/06140002/EVreport-5.pdf 

4  For example, see review by Hardman, Scott. 2019Φ ά¦ƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǊŜƻŎŎǳǊǊƛƴƎ ŀƴŘ ƴƻƴ-financial incentives on plug-

in electric vehicle adoption ς A review.έ Transp. Res. A Policy Pract. 119, 1-14. https://phev.ucdavis.edu/wp-

content/uploads/reoccurring-incentives-literature-review.pdf 

https://cdn.americanprogress.org/content/uploads/2018/06/06140002/EVreport-5.pdf
https://phev.ucdavis.edu/wp-content/uploads/reoccurring-incentives-literature-review.pdf
https://phev.ucdavis.edu/wp-content/uploads/reoccurring-incentives-literature-review.pdf
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 Program Goal Rationale 

Multi -Unit Dwelling (MUD) 
L2 Charger Incentive Program 

Expand 
Charging 
Network 

¶ Availability of charging in MUDs unlocks latent demand for EVs.5  

¶ 21% of Maine households are in MUDs (buildings with 2+ 
households).6  

¶ MUD households have approximately 50% lower household 
income in Maine than households in single-family homes.7  

¶ Cadmus analysis in MA3T model shows that enabling access to 
charging at MUDs is more impactful on EV sales than providing 
charging for single-family homes. 

Expanded Low-Income EV 
Incentive Program with L2 
Charger 

Incentivize 
Clean 
Vehicles 

¶ EV rebate programs with a low-income component reduce free-
riders and potentially increase cost-effectiveness.8  

¶ Low-income households have the largest transportation-related 
health burden of any group.  

Cash for Clunkers Program 
Incentivize 
Clean 
Vehicles 

¶ Removes high polluting vehicles, creating potential benefit to 
low-income households, which are most burdened by 
transportation emissions. 

¶ One of few programs capable of increasing turnover of vehicle 
stock.  

¶ Program requires equitable designτfor example, in the 2009 
federal CARS program participants were higher income than 
average used car buyers,9 though lower income than average 
new car buyers, and only 1% of subsidies went to individuals in 
the bottom 50% of income.10  

Medium- and Heavy-Duty EV 
Incentive 

Incentivize 
Clean 
Vehicles 

¶ Incentives will help reduce the cost differential of ZEV MHDVs for 
fleet owners 

¶ 9ƭŜŎǘǊƛŦȅƛƴƎ aI5±ǎ ƛǎ ŎǊƛǘƛŎŀƭ ŦƻǊ ƳŜŜǘƛƴƎ aŀƛƴŜΩǎ нлол ŀƴŘ нлрл 
GHG goals.11  

Marketing and Awareness 
Campaign 

Education & 
Awareness 

¶ Ensures public has concise, accurate information on clean 
transportation modes, incentives, and technologies. 

¶ Provides technical assistance to stakeholders in need.  

 
5  DeShazo, J.R. 2019. άOvercoming Barriers to Electric Vehicle Charging in Multi-unit Dwellings: A Westside Cities Case Studyέ 

https://innovation.luskin.ucla.edu/wp-content/uploads/2019/03/Overcoming_Barriers_to_EV_Charging_in_MUDs-

A_Westside_Cities_Case_Study.pdf  

6  Only 19% when including Group Quarters. Data from US Census (2019) American Community Survey, 5-year Survey. 

https://data.census.gov/ 

7  Data from US Census (2019) American Community Survey, 5-year Survey. https://data.census.gov/ 

8  DeShazoΣ WΦ wΦΣ ¢Φ [Φ {ƘŜƭŘƻƴΣ ŀƴŘ wΦ ¢Φ /ŀǊǎƻƴΦ нлмтΦ ά5ŜǎƛƎƴƛƴƎ tƻƭƛŎȅ LƴŎŜƴǘƛǾŜǎ ŦƻǊ /ƭŜŀƴŜǊ ¢ŜŎƘƴƻƭƻƎƛŜǎΥ [Ŝǎǎƻƴǎ ŦǊƻƳ 

/ŀƭƛŦƻǊƴƛŀΩǎ tƭǳƎ-Lƴ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜ wŜōŀǘŜ tǊƻƎǊŀƳΦέ Journal of Environmental Economics and Management (84): 18ς43. 

https://doi.org/10.1016/j.jeem.2017.01.002  

9  Parker, T. & Gayer, E. Cash for Clunkers: An Evaluation of the Car Allowance Rebate System. Tech. Rep. (2013). 

https://www.brookings.edu/research/cash-for-clunkers-an-evaluation-of-the-car-allowance-rebate-system/ 

10  Miller, K. S., Wilson, W. W. & Wood, N. G. Environmentalism, Stimulus, and Inequality Reduction Through Industrial Policy: Did 

Cash for Clunkers Achieve the Trifecta? Economic Inquiry 58, 1109ς1128 (2020). https://doi.org/10.1111/ecin.12889 

11  {ǘŀǘŜ ƻŦ aŀƛƴŜ όнлнлύ aŀƛƴŜ ²ƻƴΩǘ ²ŀƛǘΣ /ƭƛƳŀǘŜ !Ŏǘƛƻƴ tƭŀƴΦ https://www.maine.gov/future/sites/maine.gov.future/files/inline-

files/MaineWontWait_December2020.pdf  

https://innovation.luskin.ucla.edu/wp-content/uploads/2019/03/Overcoming_Barriers_to_EV_Charging_in_MUDs-A_Westside_Cities_Case_Study.pdf
https://innovation.luskin.ucla.edu/wp-content/uploads/2019/03/Overcoming_Barriers_to_EV_Charging_in_MUDs-A_Westside_Cities_Case_Study.pdf
https://data.census.gov/
https://data.census.gov/
https://doi.org/10.1016/j.jeem.2017.01.002
https://www.brookings.edu/research/cash-for-clunkers-an-evaluation-of-the-car-allowance-rebate-system/
https://doi.org/10.1111/ecin.12889
https://www.maine.gov/future/sites/maine.gov.future/files/inline-files/MaineWontWait_December2020.pdf
https://www.maine.gov/future/sites/maine.gov.future/files/inline-files/MaineWontWait_December2020.pdf
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 Program Goal Rationale 
L

o
ca

l P
ro

g
ra

m
s 

EV-Ready Building Codes 
Expand 
Charging 
Network 

¶ EV-ready and EV-capable building codes are critical for reducing 
the cost of future charging installation on the customer side.  

¶ Estimates show that electric vehicle supply equipment (EVSE) 
installation costs increase by two12 to six13 times if a parking 
space is made EV-ready after construction compared to during 
construction.  

Transit Village to Encourage 
Transit Oriented 
Development (TOD) 

VMT 
Reduction & 
Mode Shift 

¶ Reduces VMT, boosts transit ridership, and reduces need for 
traditional road infrastructure.  

Bicycle & Pedestrian 
Investment 

VMT 
Reduction & 
Mode Shift 

¶ Ensures prioritization of nonmotorized modes. 

¶ Facilitates support of emerging micro-mobility technologies, 
such as e-bikes and e-scooters.  

Marketing and Awareness 
Campaign 

Education & 
Awareness 

¶ Ensures public has concise, accurate information on clean 
transportation modes, incentives, and technologies. 

U
til

ity
 o

r 
E

ff
ic

ie
n
cy

 M
a

in
e P

ro
g

ra
m

s 

Demand Charge Relief 
Expand 
Charging 
Network 

¶ Cadmus analysis of CMP rates suggests demand charges account 
for between 34% and 70% of total costs for a 50 kW DCFC 
station and between 24% and 62% of total costs for a 350 kW 
DCFC station.  

¶ Critical for corridor charging, certain fleets, and sites with many 
plugs.  

¶ In a tariff analysis, Rocky Mountain Institute shows that reducing 
or eliminating demand charges can promote a more conducive 
business environment for the public DCFC market.14 

Utility -Side  
Make-Ready Infrastructure 

Expand 
Charging 
Network 

¶ Removes key barrier to expanding charging infrastructure, 
following California and New York programs.15,16  

Time Of Use (TOU) Rates 
Incentivize 
Clean 
Vehicles 

¶ Supports demand response and efficiency of grid. 

¶ Lowers operating cost of EVs.  

Marketing and Awareness 
Campaign 

Education & 
Awareness 

¶ Ensures public has concise, accurate information on clean 
transportation modes, incentives, and technologies. 

 

Funding Recommendations  
The roadmap also explores the magnitude and timing of investment needed between 2022 and 2025 for 

charging infrastructure and for an expanded low- and moderate-income (LMI) EV rebate. As shown in 

Table 2, the estimated investment for these programs increases over time as EV adoption grows. Note 

that the investments in Table 2 are typically shared between government, the business community, 

homeowners, and other entities. DCFC charging and LMI EV rebates are the two most critical programs 

 
12  DǊŜŀǘ tƭŀƛƴǎ LƴǎǘƛǘǳǘŜ όDtLΤ aŎCŀǊƭŀƴŜΣ .Φ 5ΦΣ aΦ tǊƻǊƻƪΣ ŀƴŘ ¢Φ YŜƳŀōƻƴǘŀύΦ нлмфŀΦ ά!ƴŀƭȅǘƛŎŀƭ ²ƘƛǘŜ tŀǇŜǊΥ hǾŜǊŎƻƳƛƴƎ .ŀǊǊƛers 

to ExpandinƎ Cŀǎǘ /ƘŀǊƎƛƴƎ LƴŦǊŀǎǘǊǳŎǘǳǊŜ ƛƴ ǘƘŜ aƛŘŎƻƴǘƛƴŜƴǘ wŜƎƛƻƴΦέ 

https://scripts.betterenergy.org/reports/GPI_DCFC_Analysis_July_2019.pdf  

13  California Electric Transportation Coalition (CalETC; DoVale K., E. Kamei, C. Kido, and E. Pike). 2019. Plug-In Electric Vehicle 

Infrastructure Cost Analysis Report for CALGreen Nonresidential Update. https://caletc.com/assets/files/CALGreen-2019-

Supplement-Cost-Analysis-Final-1.pdf 

14  Rocky Mountain Institute (RMI) (2019). https://rmi.org/wp-

content/uploads/2017/04/eLab_EVgo_Fleet_and_Tariff_Analysis_2017.pd  

15  NRDC (2021) https://www.nrdc.org/experts/miles-muller/ca-approves-new-rules-support-ev-charging-infrastructure  

16  NY (2021) https://jointutilitiesofny.org/ev/make-ready  

https://scripts.betterenergy.org/reports/GPI_DCFC_Analysis_July_2019.pdf
https://caletc.com/assets/files/CALGreen-2019-Supplement-Cost-Analysis-Final-1.pdf
https://caletc.com/assets/files/CALGreen-2019-Supplement-Cost-Analysis-Final-1.pdf
https://rmi.org/wp-content/uploads/2017/04/eLab_EVgo_Fleet_and_Tariff_Analysis_2017.pd
https://rmi.org/wp-content/uploads/2017/04/eLab_EVgo_Fleet_and_Tariff_Analysis_2017.pd
https://www.nrdc.org/experts/miles-muller/ca-approves-new-rules-support-ev-charging-infrastructure
https://jointutilitiesofny.org/ev/make-ready
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for the State of Maine to fund, based on experience in other states. See notes below the table for more 

detail about how the estimates were calculated.  

Table 2. Annual Investment Needed for Charging Infrastructure and Expanded LMI EV Rebate Program 

(Values in bold are in millions $2021. Numbers in parentheses are new plugs or EVs rebated)a,b 
 2022 2023 2024 2025 

Public L2 Charging c $4.1M (200 plugs) $4.9M (247 plugs) $5.5M (291 plugs) $6.0M (334 plugs) 

Public DCFC Charging c $7.7M (55 plugs) $10.6M (77 plugs) $14.4M (104 plugs) $17.6M (132 plugs) 

Residential L1 Charging d $0.4M (1045 plugs) $0.5M (1269 plugs) $0.6M (1474 plugs) $0.6M (1664 plugs) 

Residential L2 Charging d $1.8M (1568 plugs) $2.2M (1903 plugs) $2.6M (2212 plugs) $2.9M (2495 plugs) 

LMI New EV Rebate e $6.4M (853 EVs) $7.0M (1028 EVs) $7.5M (1203 EVs) $7.7M (1377 EVs) 

LMI Used EV Rebate e $4.6M (1139 EVs) $6.0M (1655 EVs) $7.7M (2320 EVs) $8.8M (2996 EVs) 

Total $25.0M $31.2M $38.2M $43.7M 

Table notes:  

a  Future EV population associated with estimates in this table use the ACC II Lower/Upper Bound scenarios. See the Outlook: Transportation 
Electrification chapter for more information on scenarios.  

b  The LMI EV Rebate estimates are aligned with California LMI EV Rebate levels. However, the rebate values will likely require year-to-year 
adjustments in per-vehicle incentive to achieve the desired uptake.  

c  Public charger refers to publicly accessible chargers (as opposed to chargers at workplaces, apartment complexes, hotels, etc.). The number 
of new Level 2 and DCFC charging plugs are estimated by multiplying the EV population by ratios of plugs/EVs from the EVI-Pro Lite tool. 
Ratios are given in Table 10. Assumed per-plug costs are in Table 9. Costs in this table are the net present value (NPV) of costs and revenues 
associated with the station over the assumed 10-year life of equipment and assumed 30-year lifetime of make-ready infrastructure. A 4% 
discount rate is used. Costs include customer-side make-ready, station installation, equipment, revenue from drivers, electricity (using CMP 
commercial tariff including demand charges), maintenance, warranty, and networking costs. Station revenues are $0.25 per kWh for Level 2 
plugs and $0.37 per kWh for DCFC plugs. Assumed utilization of stations aligns with current utilization in Maine and increase over time.  

d  Number of new residential charging plugs are estimated using ratios of existing residential plugs /  EVs and applying an assumed gradual shift 
over time toward slightly greater public charging. Ratios are given in Table 10. Assumed per-plug costs are in Table 9. These costs reflect 
costs at a detached, single-family home rather than a multi-unit dwelling (MUD). A program to fund MUD charging should be funded 
separately. See Note c for assumptions on discount rate and equipment lifetime. Costs include customer-side make-ready, station 
installation, equipment, maintenance, and warranty (and networking costs for L2 chargers). 

e  New and used EV rebate assumptions are described in the Clean Vehicle Funding chapter and assume rebates are available only to 
households with income under $50,000 per year. New and used EV rebates start at $7,500 and $4,000 per vehicle in 2022, respectively, and 
decline over time to $5,500 and $3,000 per vehicle by 2025, respectively. In alignment with the new and used car market, households 
earning $50,000 or less are assumed to be 21% of the new EV market and 52% of the used EV car market.  

 
The State of Maine has limited existing funding for charging infrastructure and EV rebates:  

¶ $8 million available for charging infrastructure through its Fiscal Year 2026 from the Maine Jobs & 

Recovery Plan.17  

¶ $19 million available for charging infrastructure through 2025 the federal Infrastructure Investment 

and Jobs Act (IIJA) formula funding to Maine for charging infrastructure.  

¶ $3.75 million for EV rebates and $1.25 million for qualified low-income EV rebates from the New 

England Clean Energy Connect stipulation and the potential for an additional $8 million for charging 

infrastructure over four years. The $3.75 million will likely be fully used by June 2022.  

Clearly, existing funding sources are insufficient to meet the funding needs described in Table 2. For 

example, if the State of Maine funds only new DCFC charging, it would need $7.7 million in 2022 and 

$17.6 million in 2025. Fully funding and distributing rebates under the LMI EV Rebate program would 

require an additional $11.0 million in 2022 and $16.5 million by 2025. Together, these programs exceed 

 
17  Maine fiscal year runs from July 1 through June 30. The values in Table 2 are for calendar year.  
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existing funding. ¢ƘŜ LLW!Ωǎ $2.5 billion of competitive grant funding for charging infrastructure could 

ƘŜƭǇ ǇŀǊǘƛŀƭƭȅ Ŧƛƭƭ ǘƘŜ ŦǳƴŘƛƴƎ ƎŀǇΦ ! ŦŀƛǊ ǎƘŀǊŜ ŀƭƭƻŎŀǘƛƻƴ ƻŦ ǘƘƛǎ ϷнΦр ōƛƭƭƛƻƴ ōŀǎŜŘ ƻƴ aŀƛƴŜΩǎ ǇƻǇǳƭŀǘƛƻƴ 

would imply approximately $10 million. Additionally, Maine could develop a new funding source, such 

as a clean fuel standard, road user charge (or VMT tax), gas tax, carbon mechanism, and/or vehicle 

feebate program. These options are briefly described in the Clean Vehicle Funding chapter. 

Table 2 does not include these five cost categories that may require public funding support in the future: 

(1) electricity distribution system expansion; (2) installation of chargers at multi-unit dwellings (MUDs); 

(3) installation of MHDV chargers; (4) installation of workplace charging; and (5) MHDV rebates.  

Future Research 
Finally, during the development of this roadmap, several new knowledge gaps and research needs 

arose. Table 3 summarizes future research opportunities.  

Table 3. Recommendations for Future Research 

Opportunities for Future 
Research 

Description 

Zero-Emissions MHDV 
Roadmap 

In support of the implementation of programs such as Advanced Clean Trucks (ACT), develop 
a MHDV roadmap and corresponding stakeholder group that focuses on charging needs, 
funding, duty cycles, range, timeline on vehicle availability, and costs of electric and other 
zero-emissions MHDVs. Also, the MHDV roadmap could examine the feasibility of άlead by 
ŜȄŀƳǇƭŜέ programs with zero-emissions MHDVs. 

Make-Ready Mapping 
Develop a publicly available ArcGIS map that shows areas suitable for fleet charging without 
a need to upgrade the local distribution system. Such a map could be especially important 
for electric MHDV fast chargers as well as for charging providers looking to site new stations. 

Tourism Study 

aŀƛƴŜΩǎ DID ƛƴǾŜƴǘƻǊȅ Ŏƻǳƴǘǎ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŀƭƭ ŦǳŜƭ ǇǳǊŎƘŀǎŜŘ ƛƴ ǘƘŜ ǎǘŀǘŜΣ ƛƴŎƭǳŘƛƴƎ from 
tourists. Yet, relatively little data exist about how much fuel is purchased by in-state versus 
out-of-state drivers.  
The State of Maine should conduct a study to investigate opportunities and barriers for 
lowering emissions from out-of-state drivers. Such a study could also examine the feasibility 
of programs that increase EV penetration among tourists through rental cars and/or other 
incentives and fees.  

Case Studies on Rural 
Transit and/or 
Electrification 

Develop case studies on jurisdictions (in or outside of Maine) that have successful electric 
micro-transit or rural transit programs that simultaneously increase access and decarbonize 
transportation.  

Loan Loss Reserve Program 
for EVs 

Loan Loss Reserve (LLR) programs provide loan loss coverage to financing partners such as 
local and regional banks and credit unions. LLR programs, often used in clean energy 
ŦƛƴŀƴŎƛƴƎΣ ŀǊŜ ŀ ŦƻǊƳ ƻŦ ŎǊŜŘƛǘ ŜƴƘŀƴŎŜƳŜƴǘ ǘƘŀǘ Ŏŀƴ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ǘƻ ƻŦŦŜǊ ōŜƭƻǿπƳŀǊƪŜǘπ
rate terms to increase participation by low-income consumers, who often have poor or 
limited credit to access financing of a vehicle. tǊƻƎǊŀƳ ŎƻǳƭŘ ōŜ ƳƻŘŜƭŜŘ ŀŦǘŜǊ bŜǿ ¸ƻǊƪΩǎ 
LLR program or CaƭƛŦƻǊƴƛŀΩǎ /ƭŜŀƴ ±ŜƘƛŎƭŜ !ǎǎƛǎǘŀƴŎŜ tǊƻƎǊŀƳ ό/±! tǊƻƎǊŀƳύ. 

Government Fleet 
Electrification 

Develop a study of costs and feasibility of fleet electrification within state, local, and utility-
owned vehicles. Estimate costs of charging infrastructure and vehicles. Additionally, study 
reimbursement options for drivers who park at home overnight and charge.  

School Bus Electrification 
Study 

Conduct an analysis of feasibility, power supply, duty cycle, market availability, and other 
factors related to school bus electrification in Maine. Coordinate with ongoing research by 
The Nature Conservancy and the Vermont Energy Investment Corporation (VEIC).  

Emergency Management 
Plans 

Identify opportunities through state planning processes to ensure that future energy 
assurance or emergency management plans consider high penetrations of vehicle 
electrification and the impacts of necessary infrastructure. This could include events such as 
natural disasters, mass evacuations, and prolonged grid blackouts. 
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Introduction  

Purpose  
The purpose of the Clean Transportation Roadmap is to identify the policies, programs, and regulatory 

ŎƘŀƴƎŜǎ ƴŜŜŘŜŘ ǘƻ ƳŜŜǘ ǘƘŜ ǎǘŀǘŜΩǎ ŜƳƛǎǎƛƻƴs reduction targets for the transportation sector. aŀƛƴŜΩǎ 

recently updated climate action plan, entitled aŀƛƴŜ ²ƻƴΩǘ ²ŀƛǘ, targets an 80% reduction in emissions 

by 2050. The transportation sector is responsible for 54% of the ǎǘŀǘŜΩǎ emissions, so reductions in this 

sector are critical to reaching this target. ¢ƻ ŎƻƻǊŘƛƴŀǘŜ ǘƘŜ ǎǘŀǘŜΩǎ emissions reduction efforts in the 

transportation sector, the DƻǾŜǊƴƻǊΩǎ hŦŦƛŎŜ ƻŦ tƻƭƛŎȅ ŀƴŘ ǘƘŜ CǳǘǳǊŜ (GOPIF) ŀƴŘ ǘƘŜ DƻǾŜǊƴƻǊΩǎ 9ƴŜǊƎȅ 

Office (GEO), in coordination with Efficiency Maine Trust, the Maine Department of Transportation 

(MaineDOT), and the Maine Department of Environmental Protection (DEP) commissioned Cadmus to 

develop a clean transportation roadmap for Maine. This roadmap integrates key findings from CadmusΩǎ 

modeling of the transportation sector through 2050, with a particular focus on 2025 and 2030. It also 

explores the relative contributions of electrification, vehicle miles traveled (VMT) management, and 

system efficiencies in achieving the desired greenhouse (GHG) emission reductions.  

Audience 
This roadmap is intended to help inform aŀƛƴŜΩǎ transportation policy and investments as the state 

pursues the emissions reduction targets identified in its four-year climate action plan, aŀƛƴŜ ²ƻƴΩǘ 

Wait. To that end, the primary audience for this roadmap are the decision-makers ƛƴ aŀƛƴŜΩǎ 

institutions ǿƘƻ ǎƘŀǇŜ ǘƘŜ ǎǘŀǘŜΩǎ ǘǊŀƴǎǇƻǊǘŀǘion system, but stakeholders outside of these institutions 

may also benefit from this analysis ƻŦ aŀƛƴŜΩǎ ŎǳǊǊŜƴǘ ŀƴŘ ŦǳǘǳǊŜ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǎȅǎǘŜƳΦ  

Overview 
This roadmap describes several complementary strategies to achieve the emissions targets laid out in 

aŀƛƴŜ ²ƻƴΩǘ ²ŀƛǘ. To contextualize recommendations, the roadmap provides an overview of the status 

of the transportation system in Maine and the policies currently in effect to promote sustainable 

transportation. Electrification of the transportation sector has been identified as the most effective 

strategy for near-term emission reductions, so particular attention is paid to electric vehicles (EVs) and 

charging infrastructure. This roadmap characterizes the existing EV market and provides insight into 

trends impacting EV adoption. Using a suite of modeling tools and scenarios, the roadmap forecasts 

light-, medium-, and heavy-duty EV adoption along with the required number of chargers to support 

different adoption rates. Associated cost and revenue projections are also provided for chargers.  

In addition to electrification, strategies to reduce VMT must be employed to meet aŀƛƴŜΩǎ ŜƳƛǎǎƛƻƴǎ 

targets. The roadmap explores the VMT reduction potential of VMT pricing strategies, infill 

development, transit expansion, bicycle and pedestrian infrastructure, transportation demand 

management, and telecommuting policies. To accomplish electrification and VMT reduction objectives, 

the roadmap identifies current sources of funding, anticipated gaps in funding, and future funding 

requirements. The roadmap also discusses potential regulatory drivers behind the transition to 

sustainable transportation, parties responsible for policy implementation, and areas for further 

research. Appendix A. Roadmap Development Process provides an overview. In parallel to the roadmap, 
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MaineDOT initiated several RFPs to address its role in VMT reduction. These include GO MAINE, a 

ridesharing program, the Statewide Strategic Transit Plan, the Transit Bus Electrification Plan, and an 

Active Transportation Plan.  

Transportation Sector Overview 
This section provides an overview of the transportation sector in Maine, with high-level descriptions of 

emissions, miles-traveled, policies, and vehicle mix.  

Current Status 
In 2017, the transportation sector was responsible for 54% of aŀƛƴŜΩǎ total CO2 emissions, generating 

8.0 MMTCO2e.18 ¢ƘŜ ǎŜŎǘƻǊΩǎ ǎƘŀǊŜ ƻŦ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ has risen over time; in 1990 it was responsible for 

just 44% of total CO2 emissions. However, as shown in Figure 1,19 transportation sector emissions in 

Maine have been relatively stable between 1990 and the latest GHG inventory year of 2017. The 

increase in the transportations ǎŜŎǘƻǊΩǎ ǎƘŀǊŜ ƻŦ the total is due to emissions reductions in other sectors, 

primarily the industrial sector. 

 

Figure 1Φ aŀƛƴŜΩǎ Transportation Sector GHGs, Million Metric Tons of CO2e  

Passenger cars are responsible for an outsized proportion of the ǎŜŎǘƻǊΩǎ ŜƳƛǎǎƛƻƴs, contributing 43% of 

the total. Combined with light-duty trucks, the two categories make up 60% of all emissions for the 

sector. Light-duty vehicles are responsible for the highest percentage of total emissions. Table 4 

summarizes the on-road vehicle fleet in Maine. As shown, light-duty vehicles account for 90% of all VMT 

and 91% of the total vehicle population.  

 
18  Eighth Biennial Report on Progress toward Greenhouse Gas Reduction Goals, Maine Department of Environmental Protection, 

https://www.maine.gov/dep/news/news.html?id=1988154  

19  Figure uses emission inventory data provided bȅ aŀƛƴŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘ ό59tύΦ άhǘƘŜǊέ ŎŀǘŜƎƻǊȅ ƛƴŎƭǳŘŜǎ 

motorcycles, locomotives, boats, and other.  
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Table 4Φ {ǳƳƳŀǊȅ {ǘŀǘƛǎǘƛŎǎ ƻŦ aŀƛƴŜΩǎ hƴ-Road Vehicles, 201720 

Source Type Name Annual VMT Vehicle Population 
Average Miles  

Per Year Per Vehicle 

Motorcycles 137,400,011 48,822 2,814 

Light-Duty Vehicles 13,447,638,869 1,130,500 11,895 

Buses 105,791,087 4,313 24,528 

Single Unit Trucks 619,618,704 51,083 12,130 

Combination Trucks 632,669,639 8,122 77,896 

Total 14,943,118,310 1,242,840  

 
Maine drivers also prefer SUVs over sedans, which reflects a national trend toward larger vehicles. 

According to a national survey,21 consumers list cargo space, 4WD/AWD capability, and safety as the top 

reasons for their SUV purchase. The Chevrolet Silverado, Ford F-150, and GMC Sierra pickup trucks are 

the three most popular vehicles in Maine. Light ǘǊǳŎƪǎ ŀƴŘ {¦±ǎ ƳŀƪŜ ǳǇ сн҈ ƻŦ aŀƛƴŜΩǎ ŜƴǘƛǊŜ ƭƛƎƘǘ-

duty vehicle fleet. Given the increasing popularity of SUVs over smaller cars, the overall fuel economy of 

aŀƛƴŜΩǎ ǾŜƘƛŎƭŜ ŦƭŜŜǘ ǊŜƳŀƛƴǎ ǳƴŎƘŀƴƎŜŘ ŦƻǊ ǘƘŜ ƭŀǎǘ ŦƛǾŜ ȅŜŀǊǎΦ22 In addition to differences among 

vehicle types, VMT also varies widely by geography. Figure 2 breaks down VMT by county.  

 

Figure 2. VMT by County and Vehicle Category 

Unsurprisingly, the five most populous counties (Cumberland, York, Penobscot, Kennebec, and 

Androscoggin) also have the highest VMT. However, the correlation between population and VMT does 

not hold true for the remaining eleven counties. For example, Hancock and Somerset counties have 

 
20  Maine Department of Environment (DEP). Accessed November 2021. https://www.maine.gov/dep/air/mobile/vehicle-data.html  

21  J.D. Power. 2017 Auto Avoider Study. https://www.jdpower.com/business/press-releases/jd-power-2017-auto-avoider-study 

22  wǳōƛƴ Ŝǘ ŀƭΦ нлнмΦ 9ƭŜŎǘǊƛŎΣ IȅōǊƛŘ ŀƴŘ IƛƎƘ CǳŜƭ 9ŦŦƛŎƛŜƴŎȅ ±ŜƘƛŎƭŜǎΥ /ƻǎǘπ9ŦŦŜŎǘƛǾŜ ŀƴŘ 9ǉǳƛǘŀōƭŜ DID 9Ƴƛǎǎƛƻƴ wŜŘǳŎǘƛƻƴǎ ƛn 

Maine. https://digitalcommons.library.umaine.edu/mcspc_transport/3/ 

https://www.maine.gov/dep/air/mobile/vehicle-data.html
https://www.jdpower.com/business/press-releases/jd-power-2017-auto-avoider-study
https://digitalcommons.library.umaine.edu/mcspc_transport/3/
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higher VMT than Aroostook and Oxford counties, despite having relatively lower populations. This 

deviation is likely due to the greater number of road miles in larger, less populated counties. 

Figure 3 shows the growth of EVs in Maine over time relative to other Northeast states.23 Maine had an 

EV sales share among new vehicles of 1.4% in 2019, 1.6% in 2020, and 3.7% as of the first two quarters 

of 2021. A list is provided in Appendix C. EV Sales by State by Year. 

 

Figure 3. EV Sales Share of ALL Light-Duty Sales (%) 

The Northeast States for Coordinated Air Use Management (NESCAUM) calculates the sales shares in 

Figure 3 by dividing the number of newly registered EVs (owned and leased) by the total number of new 

vehicles registered in a given year (regardless of the model year of the vehicles being registered). 

!ŎŎƻǊŘƛƴƎ ǘƻ b9{/!¦aΩǎ ƳŜǘƘƻŘƻƭƻƎȅ, the sales shares include only passenger cars and passenger 

trucks and excludes motorcycles and light commercial trucks.  

In addition, vehicles that are registered in one state and then re-registered in a second state are only 

counted as being registered in the first state of registration. For example, if an EV is originally registered 

in Massachusetts then resold in the secondary market in Maine, the EV counts toward Massachusetts 

ǎŀƭŜǎΦ ¢Ƙƛǎ ƭƛƪŜƭȅ ŘŀƳǇŜƴǎ aŀƛƴŜΩǎ ŀŎǘǳŀƭ 9± ǊŜƎƛǎǘǊŀǘƛƻƴǎ ǎƛƴŎŜ Ƴŀƴȅ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ǳǎŜŘ 9±ǎ ŀǊŜ 

 
23  NESCAUM. 2021. Summary statistics provided by Jeremy Hunt, NESCAUM from IHS Markit/Polk data. 
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purchased at auctions in other states and sold at Maine dealerships.24 bƻǘŜΣ b9{/!¦aΩǎ ƳŜǘƘƻŘƻƭƻƎȅ 

differs slightly from the goal of 219,000 EVs on the road in aŀƛƴŜ ²ƻƴΩǘ ²ŀƛǘ. This goal includes light 

commercial trucks up to 10,000 pounds (in addition to passenger cars and passenger trucks).  

As with other states that ƘŀǾŜ ŀŘƻǇǘŜŘ /ŀƭƛŦƻǊƴƛŀΩǎ emissions standards (otherwise known as Section 

177 states), EV sales shares in Maine are rising over time, though at different proportions for plug-in 

hybrid electric vehicles (PHEVs)25 and battery electric vehicles (BEVs),26 collectively referred to as EVs in 

this roadmap. As shown by the light blue bars in Figure 3, sales of Tesla EVs account for a smaller share 

of total EV sales in Maine compared to other Section 177 states. PHEV sales comprise a higher 

percentage of total EV sales in Maine relative to other Section 177 states.  

Maine is also one of the first states in the country to pursue ferry electrification, as discussed below. 

Electric Ferries: Maine State Ferry Service and Casco Bay Lines 

MaineDOT and the Maine State Ferry Service are under contract for construction of the first commercial diesel-

electric hybrid vehicle ferry on the east coast of the United States. The $18 million ferry is under construction at 

Senesco Marine in Rhode Island and expected to be operating in Maine waters in 2023. With its onboard stored 

battery power, the ferry will be capable of all electric zero-emission operations at slow speed operation and 

during loading and discharge of passengers. In addition to the reduction in CO2 emissions and diesel costs over 

the lifetime of the vessel, passengers and workers will benefit from lack of diesel engine exhaust, noise, and 

vibrations during the periods of electric operation. The 155-foot vessel, capable of carrying 23 vehicles and up 

ǘƻ нрл ǇŀǎǎŜƴƎŜǊǎΣ ǿƛƭƭ ŜƳǇƭƻȅ .!9 {ȅǎǘŜƳΩǎ IȅōǊƛDŜƴ !ǎǎƛǎǘ ŜƭŜŎǘǊƛŎ ƘȅōǊƛŘ ƳŀǊƛǘƛƳŜ ǘŜŎƘƴƻƭƻƎȅΦ MaineDOT is 

also providing funding for the design of a replacement ferry for its Lincolnville-Islesboro route with the intent to 

implement full or mostly electric propulsionτincluding onshore charging facilities. 

Similarly, Casco Bay Island Transit Districtτalso known as Casco Bay Lines (CBL)τis actively pursuing an electric 

ferry project. CBL maintains a fleet of five vessels and operates year-round passenger, vehicle, and freight 

service to six unbridged islands in Casco Bay. Using federal, state and local funding, CBL will soon begin 

construction on a new car ferry, equipped with a state-of-the-art diesel electric hybrid propulsion system, to 

service Peaks Island. The electric portion of the hybrid propulsion system will serve as the primary means of 

operation with diesel generators as the backup. This existing vessel is 34 years old, operates on a two-mile route 

up to 17 times daily and is in port for approximately 15 minutes between most trips. When evaluating the 

configuration of the propulsion system, CBL considered six criteria: capital cost, operating costs, survivability, 

reliability, GHG emission reductions, and experience of customers. The new ferry plans to use an automated 

rapid charging system to recharge a 900 kWh battery using a 1.4-megawatt (MW) charger at the pier in 

tƻǊǘƭŀƴŘΦ ¢ƘŜ ǇǊƻǇǳƭǎƛƻƴ ǎȅǎǘŜƳ ǿƛƭƭ ǊŜŘǳŎŜ ŜƳƛǎǎƛƻƴǎ ŀƴŘ ƴƻƛǎŜ ǿƘƛƭŜ ǎƘƻǊŜǎƛŘŜ ŀƴŘ ǊŜŘǳŎŜ /.[Ωǎ ƻǾŜǊŀƭƭ 

operational costs. 

 
24  Discussions between the authors and Tim Archambault, Adam Lee, and Tim Seymour in September 2021. 

25  A vehicle powered by electricity or an internal combustion engine, such as a Chevy Bolt. 

26  A vehicle powered exclusively by electricity, such as the Nissan LEAF. 
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Current Policies 
MaineΩǎ ŎƭƛƳŀǘŜ ŀŎǘƛƻƴ Ǉƭŀƴ aŀƛƴŜ ²ƻƴΩǘ ²ŀƛǘ seeks ǘƻ ƎŀƭǾŀƴƛȊŜ ǘƘŜ ǎǘŀǘŜΩǎ ŘŜŎŀǊōƻƴƛȊŀǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎΣ 

save people in Maine money, and advance equitable access to climate benefits for everyone in Maine. 

The plan includes the following key targets for the transportation sector: 

¶ Electric vehicles. 41,000 EVs on the road by 2025 and 219,000 by 2030.  

¶ Vehicle miles traveled. A 10% reduction in light-duty VMT by 2025, a 20% reduction by 2030, 

and a 4% reduction for heavy-duty VMT by 2030. 

Maine has already laid a foundation of clean transportation policies and programs, including these 

examples of key state-level policies and programs: 

¶ Executive Order 36, An Order to Advance Clean Transportation Solutions in Maine, calls for a 

Clean Transportation Roadmap (this document) to be completed by December 31, 2021.  

¶ The Maine Climate Council, established on June 26, 2019, by Governor Mills and the State 

Legislature. The council was tasked with development of a four-year plan to put Maine on a 

trajectory to reduce emissions by 45% by 2030 and 80% by 2050. The council delivered this plan, 

entitled aŀƛƴŜ ²ƻƴΩǘ ²ŀƛǘ, to the governor on December 1, 2020. A key strategy identified in 

the plan is the accelerated adoption of EVs. 

¶ 9ŦŦƛŎƛŜƴŎȅ aŀƛƴŜ ¢ǊǳǎǘΩǎ Electric Vehicle Rebate program provides up to $2,000 for a new BEV 

and up to $1,000 for a new PHEV. To be eligible for a rebate, vehicles must have a total 

manufacturer suggested retail price (MSRP) of $50,000 or less. The program also tiers incentive 

level by income category, providing up to $5,500 for households that qualify to receive 

assistance through the Maine Low Income Home Energy Assistance Program (LIHEAP). The 

program also provides up to $2,500 for used vehicles for low-income residents and offers a 

comprehensive outreach and marketing initiative to raise awareness about the benefits of EVs. 

¶ Efficiency Maine TrustΩǎ initiative to expand EV charging infrastructure across the state has 

received funding primarily through the VW settlement and NECEC settlement and includes 

installation of DCFC and Level 2 chargers. To date, the initiative has expanded Maine's DCFC 

network across the state, with funds awarded for 28 DCFC plugs at 14 locations. On a parallel 

timetable, the initiative has worked to improve local access and destination charging with 

publicly available Level 2 chargers, awarding grants for 178 Level 2 plugs at 59 site locations. 

¶ Efficiency Maine TrustΩǎ demand management pilot program is intended to shift EV charging to 

off-peak hours. Efficiency Maine Trust is preparing to expand this program statewide. 

¶ The American Rescue Plan Act, which directed $4.6 billion to the state of Maine, earmarked 

$3.6 billion for specific purposes. The remaining $1 billion was allocated through the Maine Jobs 

and Recovery Plan (MJRP), in which Governor Mills prioritized $8 million for expanding public 

EV charging. The MJRP also allocated $5 million for workforce transportation pilot programs to 

support shared transportation options and increased access to work opportunities. 

¶ Legislative bill LD 1494, which Governor Mills signed into law in June 2019, increases aŀƛƴŜΩǎ 

renewable portfolio standard (RPS) to 80% by 2030 and sets a goal of 100% by 2050. The 

obligation for 2021 requires that 45% of MaineΩǎ ŜƭŜŎǘǊƛŎƛǘȅ come from renewable sources. The 
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bill also required the Maine Public Utilities Commission (MPUC) to procure long-term contracts 

for new clean energy generation. 

Local governments in Maine are also active in clean transportation policies. For example, the Greater 

Portland Council of Governments (GPCOG) administers a set of policies designed to incentivize 

nonmotorized transportation and a shift to public transit. GPCOG is leading an effort to craft a Complete 

Streets Policy to be adopted by the Portland Area Comprehensive Transportation System (PACTS); the 

policy will require multimodal facilities in all road projects. GPCOG also developed Transit Tomorrow, a 

30-year strategic plan for enhancing public transportation in the Greater Portland region. GPCOGΩǎ 

Connect 2045 Project focuses on all modes of travel (including transit, freight, bicycles, and pedestrians) 

and will guide transportation investments over the next 25 years. To help accelerate the adoption of 

EVs, GPCOG hosts Drive Electric Maine, a statewide EV stakeholder group working to grow workplace 

charging, engage utilities, and attract business, consumer, and tourist investment. 

Public Utility Commission Filings: Rates 

aŀƛƴŜΩǎ ǳǘƛƭƛǘƛŜǎ ŀǊŜ ǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ƎǊƻǿǘƘ ƛƴ 9±ǎΦ Lƴ CŜōǊǳŀǊȅ ƻŦ нлнлΣ ǘƘŜ Maine Public Utilities Commission 

(MPUC) approved a Central Maine Power (CMP) pilot two-part demand rate called B-DCFC. The rate was 

designed to reduce the economic risk for DCFC installations. According to CMP, the rate was modeled to save 

DCFC station providers over 40% off their delivery costs. In 2020, the one eligible and participating DCFC station 

saved over 40% of its electricity delivery costs.  

In addition, in 2021 the MPUC issued an order for transmission and distribution utilities in Maine to propose 

rate schedules to support the installation and sustainable operation of new and existing non-residential EV 

charging stations.27 /ŀŘƳǳǎΩǎ ǊŜǾƛŜǿ ƻŦ ǘƘŜ bƻǾŜƳōŜǊ нлнм ǳǘƛƭƛǘȅ ŦƛƭƛƴƎǎ ŦǊƻƳ /at ŀƴŘ ±ŜǊǎŀƴǘ tƻǿŜǊ ƛǎ 

included in the Outlook: Transportation Electrification chapter of this roadmap.  

Finally, as directed by the legislature, the MPUC issued a second inquiry in 2021 for transmission and 

distribution utilities in Maine to propose rate schedules to support the installation and sustainable operation of 

several climate-friendly technologies, including residential EV chargers.28 Given the rate submission timeline of 

5ŜŎŜƳōŜǊ мΣ нлнмΣ ǘƘŜǎŜ ǇǊƻǇƻǎŀƭǎ ŀǊŜ ƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ /ŀŘƳǳǎΩǎ ǊŜǾƛŜǿΦ  

Several federal programs are also available to advance clean transportation in Maine. The federal 

electric vehicle tax credit provides a maximum $7,500 tax rebate for eligible vehicles. The U.S. 

Environmental Protection AgencyΩǎ 5ƛŜǎŜƭ 9Ƴƛǎǎƛƻƴ wŜŘǳŎǘƛƻƴ !Ŏǘ (DERA) and the Federal Aviation 

!ŘƳƛƴƛǎǘǊŀǘƛƻƴΩǎ ±ƻƭǳƴǘŀǊȅ !ƛǊǇƻǊǘ [ƻǿ 9Ƴƛǎǎƛƻƴǎ tǊƻƎǊŀƳ (VALE) provide grants for low-emission 

technologies. TƘŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅΩǎ SmartWay Program helps fleet operators 

measure, benchmark, and improve freight transportation efficiency. In addition, Maine actively 

ǇŀǊǘƛŎƛǇŀǘŜǎ ƛƴ ǘƘŜ CŜŘŜǊŀƭ IƛƎƘǿŀȅ !ŘƳƛƴƛǎǘǊŀǘƛƻƴΩǎ Alternative Fuel Corridor designation program. As 

 
27  aŀƛƴŜ t¦/Φ έProcedural Order (EV Rate Schedules).έ {ŜǇǘŜƳōŜǊ нлнм. https://mpuc-

cms.maine.gov/CQM.Public.WebUI/MatterManagement/MatterFilingItem.aspx?FilingSeq=112223&CaseNumber=2021-00198 

28  Maine PUC. άCommission initiated investigation into transmission and distribution utility rate design to promote state policiesέΦ 

September 2021. https://mpuc-cms.maine.gov/CQM.Public.WebUI/Common/CaseMaster.aspx?CaseNumber=2021-00325 

https://mpuc-cms.maine.gov/CQM.Public.WebUI/MatterManagement/MatterFilingItem.aspx?FilingSeq=112223&CaseNumber=2021-00198
https://mpuc-cms.maine.gov/CQM.Public.WebUI/MatterManagement/MatterFilingItem.aspx?FilingSeq=112223&CaseNumber=2021-00198
https://mpuc-cms.maine.gov/CQM.Public.WebUI/Common/CaseMaster.aspx?CaseNumber=2021-00325
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of September 2021, Maine has three corridors designated as corridor-ready 29 and two corridors 

designated as corridor-pending.30 Corridor-ready status requires DCFC stations spaced a minimum of 

every 50 miles.31 Recent funding provided in the federal Infrastructure Investment and Jobs Act (IIJA) is 

provided in the Clean Vehicle Funding chapter of this roadmap. And as of the publication of this 

roadmap, additional federal funding and supporting initiatives are actively being considered by 

Congress.  

Equity and Listening Sessions 
The transportation system in the United States has a legacy of inequity directed toward disadvantaged, 

underrepresented, and historically excluded communities. Inequity can exhibit itself in several ways. For 

example, low- and moderate-income households spend higher portions of their income on 

transportation than do high-income households. In the Northeast, households with a before-tax income 

of less than $15,000 per year spend 11% of their income on fuel, maintenance, and repairs while those 

with an income of $200,000 per year spend 1%.32  

Further, national data suggest that residents of disadvantaged communities are disproportionately 

impacted by transportation emissions, as they tend to live closer to emissions sources.33 Wang et al. 

(2015) show that 25% of vehicles on the road contribute more than 90% of certain health-related air 

pollution.34 These high emitters tend to be the oldest vehicles on the road and are more often driven by 

low-income households. In Maine, households with incomes under $50,000 drive vehicles with an 

average age of 12.9 years whereas households with income above $125,000 per year drive vehicles with 

an average age of 7.2 years.35 Households making under $50,000 make up 65.8% of all households in 

Maine, greater than the U.S. average of 60.3%.36 

Relatively little information is available about how people of different income levels travel in Maine. 

Data on the commute mode to work from the American Community Survey, collected before the COVID-

19 pandemic, show that nearly 90% of people drive personal vehicles to work, although this fraction 

 
29  I-295: Between South Portland and West Gardiner at the intersection of I-295/I-95; US-2: Between Skowhegan and Farmington; 

SR-27: Between Gardiner and Farmington 

30  US-2: Between Newport and Skowhegan; and between Farmington and Evans Notch (ME/NH border); SR-27: Between Boothbay 

and Gardiner; and between Farmington and the ME/Canada border 

31  Note that these programs are evolving with the new Biden Administration and may look different in the near future. 

32  ¦Φ{Φ .ǳǊŜŀǳ ƻŦ [ŀōƻǊ {ǘŀǘƛǎǘƛŎǎΦ ά¢ŀōƭŜ омлпΦ bƻǊǘƘŜŀǎǘŜǊƴ ǊŜƎƛƻƴ ōȅ ƛƴŎƻƳŜ ōŜŦƻǊŜ ǘŀȄŜǎ: Average annual expenditures and 

characteristics, Consumer Expenditure Survey, 2018-2019Φέ https://www.bls.gov/cex/2019/CrossTabs/regbyinc/xregnne.PDF 

33  Gurram, S, et al. 2019. ά9ǉǳƛǘȅ Ǉƻƭƭǳǘƛƻƴ ŜȄǇƻǎǳǊŜ ǘƻ ƭƻǿ ƛƴŎƻƳŜ ƎǊƻǳǇǎΦέ Computers, Environment and Urban Systems, vol. 75, 

2019, pp. 22-34. 

34  Wang, J. M., C.-IΦ WŜƻƴƎΣ bΦ ½ƛƳƳŜǊƳŀƴΣ wΦ aΦ IŜŀƭȅΣ 5ΦYΦ ²ŀƴƎΣ CΦ YŜΣ ŀƴŘ DΦ WΦ 9ǾŀƴǎΦ нлмрΦ άtƭǳƳŜ-based analysis of vehicle 

fleet air pollutant emissions and the contribution from high emitterǎΦέ Atmospheric Measurement Techniques, (8): 2881ς2912. 

https://amt.copernicus.org/preprints/8/2881/2015/amtd-8-2881-2015.pdf  

35  CŜŘŜǊŀƭ IƛƎƘǿŀȅ !ŘƳƛƴƛǎǘǊŀǘƛƻƴΦ нлмтΦ άнлмт bŀǘƛƻƴŀƭ IƻǳǎŜƘƻƭŘ ¢ǊŀǾŜƭ {ǳǊǾŜȅΦέ https://nhts.ornl.gov  

36  U.S. Census Bureau, American Community Survey. Accessed November 2021. https://www.census.gov/programs-

surveys/acs/microdata.html  

https://www.bls.gov/cex/2019/CrossTabs/regbyinc/xregnne.PDF
https://amt.copernicus.org/preprints/8/2881/2015/amtd-8-2881-2015.pdf
https://nhts.ornl.gov/
https://www.census.gov/programs-surveys/acs/microdata.html
https://www.census.gov/programs-surveys/acs/microdata.html
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varies by household income. The highest fraction of individuals who drive-to-work is in the third income 

quartile of households making $71,000 to $110,000 per year. The highest income quartile (above 

$110,000 per year) are the most likely to work from home and least likely to walk and take transit. The 

lowest income quartile households (below $39,000 per year) are nearly four times as likely to take 

transit to work than households in other income quartiles.  

To explore insights on clean transportation among people in underrepresented groups, the writers of 

this roadmap conducted 19 listening sessions during the fall of 2021. Interviewees represented 

industries and groups within Maine who face economic, social, or operational challenges to shifting to 

clean transportation fuels, vehicles, and modes.  

Table 5. Listening Session Groups 

Category  Number of Listening Sessions 

Trucking or Fleet Operator or Package Delivery 2 

Vehicle Maintenance Shops 1 

Rural Transit Operator 1 

Forestry 1 

Refuse Truck Operator 2 

Overburdened, Disadvantaged, and/or Vulnerable  6 

Condo/Apartment Developer or HOA 3 

Tourism Industry  3 

Among the various insights gained during these listening sessions, two common questions emerged 

about the transition to electric vehicles. These questions are addressed below.  

What are the emissions impacts from the source of electricity for EVs? 

Electric vehicles, powered by a battery instead of an internal combustion engine (ICE), do not produce 

tailpipe emissions. To determine the total emissions of an EV, it is important to consider the source of 

electricity generation. aŀƛƴŜΩǎ wŜƴŜǿŀōƭŜ tƻǊǘŦƻƭƛƻ {ǘŀƴŘŀǊŘ όwt{ύ ǊŜǉǳƛǊŜǎ ŀ ƳƛƴƛƳǳƳ ƻŦ пу҈ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ 

supplied in the state in 2022 to be sourced from renewable generators. The sǘŀǘŜΩǎ wŜƴŜǿŀōƭŜ tƻǊǘŦƻƭƛƻ 

Standard (RPS) will continue decarbonizing the electricity grid, requiring 80% renewable consumption by 

2030 and a goal of 100% renewable consumption by 2050.  

Due to the lower carbon intensity of electricity generation in Maine, driving an EV today will have a lower 

emissions impact than a vehicle with an ICE. A light-duty gasoline vehicle in Maine produces over 11,000 

pounds of CO2 equivalent on an annual basis. A light-duty EV in Maine is estimated to produce only 852 

pounds of CO2 equivalent, or 92% less overall emissions than a gasoline vehicle. With such a low carbon 

intensity for electricity production, EVs in Maine are estimated to produce 77% lower GHG emissions than 
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the national average for EVs. These calculations account for emissions on a well-to-wheel basis, which 

includes impacts related to fuel production, processing, distribution, and use.37 

 

Figure 4. Well-to-Wheel Emissions for LDV in Maine (Source: AFDC) 

What are the emissions impacts of EV production? 

Production of an EV can be thought of as the production of the necessary raw materials, the manufacturing 

of component parts, and the vehicle assembly process. EV production can be more emissions-intensive than 

an ICE vehicle due primarily to the lithium, cobalt, and copper requirements for battery manufacturing. 38 

Though EV production can be higher-emitting, total well-to-wheel emissions, or emissions over the entire 

lifecycle of the vehicle, are lower for EVs than ICE vehicles, as seen in Figure 5. The overall lower emissions 

impact of EVs can be attributed to much lower impact from operational use and maintenance over the 

lifetime of the vehicle. In addition, as the source of electricity becomes increasingly powered by renewable 

energy generation, the environmental impact of EV operation decreases over time.39  

Acknowledging the environmental impact of EV production, the EV supply chain is innovating to ensure well-

to-wheel EV emissions continue to decline. Improvements in manufacturing are underway to ensure that the 

impacts from the battery production and the end of life, including the collection, recycling, energy recovery 

and disposal of the vehicle and batteries, are less emissions intensive. For example, EV battery manufacturers 

are pursuing new technologies, such as sodium-ion and solid-state batteries, to improve energy density, 

 
37  U.S. Department of Energy. !C5/Φ έEmissions from Hybrid and Plug-In Electric Vehicles.έ !ŎŎŜǎǎŜŘ bƻǾŜƳōŜǊ нлнмΦ 

https://afdc.energy.gov/vehicles/electric_emissions.html 

38  Union of ConcerƴŜŘ {ŎƛŜƴǘƛǎǘǎΦ έEV Battery Recycling.έ tǳōƭƛǎƘŜŘ CŜōǊǳŀǊȅ нлнмΦ https://www.ucsusa.org/resources/ev-battery-

recycling 

39  Hill Ŝǘ ŀƭΦ έDetermining the environmental impacts of conventional and alternatively fueled vehicles through LCAΦέ wƛŎŀǊŘƻ 9ƴŜǊƎȅ 

& Environment. Published July 2020. https://ricardo.com/news-and-media/news-and-press/ricardo-delivers-major-european-

report-on-the-lifecycle-impacts-of-road-vehicles 

https://afdc.energy.gov/vehicles/electric_emissions.html
https://www.ucsusa.org/resources/ev-battery-recycling
https://www.ucsusa.org/resources/ev-battery-recycling
https://ricardo.com/news-and-media/news-and-press/ricardo-delivers-major-european-report-on-the-lifecycle-impacts-of-road-vehicles
https://ricardo.com/news-and-media/news-and-press/ricardo-delivers-major-european-report-on-the-lifecycle-impacts-of-road-vehicles
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reduce costs, and rely less on limited critical materials.40 As the EV market continues to grow, the market for 

these innovations also matures. 

 

Figure 5. Mine-to-Wheel Life Cycle Emissions of EVs (Source: Union of Concerned Scientists) 

 
 

  

 
40  Kane, aΦ έ CATL Unveils First-Generation Sodium-Ion BatteryέΦ  Inside EVs. Published July 2021. 

https://insideevs.com/news/523413/catl-unveils-sodium-ion-battery/ 

https://insideevs.com/news/523413/catl-unveils-sodium-ion-battery/
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Market and Technolog ical  Trends   

This chapter explores recent market and technological trends related to electric vehicles, charging 

infrastructure, electric bikes and scooters, and transportation network companies.  

Electric Vehicles 

Electric Vehicle Availability  

Statewide EV sales growth is constrained by a lack of the pickup trucks, vans, and SUVs preferred by 

most Maine drivers. As of 2021, Mainers could purchase 43 different EV modelsτ28 PHEVs and 15 

BEVs. Across the United States, California has the most availability of EV models, with 65 total PHEV and 

BEV models, while Montana has the fewest, with 21 total PHEV and BEV models.41 According to an 

interview with three Maine auto dealerships, this discrepancy in availability is driven purely by the 

demand for EVs and the respective strategy by the automakers.42 Figure 6 is a snapshot of the light-duty 

vehicle stock in Maine across vehicle categories.  

¶ The far-left bar shows the breakdown of the entire light-duty vehicle stock. Sports utility 

vehicles, vans, and pickup trucks comprise nearly two-thirds of all light-duty vehicles.43 

¶ The second from left bar shows the breakdown of all EVs on the market in Maine, highlighting 

the lack of pickup trucks.  

¶ The third bar shows the breakdown of all EVs eligible for the Efficiency Maine Trust rebate, with 

an even larger share of vehicles in the sedan category likely due to the maximum purchase price 

of $50,000 for the rebate.  

¶ The far-right bar shows the breakdown of EVs on the market expected in 2024.  

Overall, Figure 6 demonstrates the misalignment between the types of vehicles driven by people in 

Maine and the types of EVs offered. Specifically, the lack of electric pickup trucks acts as a constraint on 

the maǊƪŜǘΦ IƻǿŜǾŜǊΣ ƛǘ ƛǎ ǿƻǊǘƘ ƴƻǘƛƴƎ ǘƘŀǘ ǘƘŜ ōŀǊǎ ŦƻǊ ά!ƭƭ [5±Ωǎ ƛƴ aŀƛƴŜέ ŀƴŘ ά!ƭƭ 9±ǎ ƻƴ ǘƘŜ aŀǊƪŜǘ 

ōȅ нлнпέ ŀǊŜ ƴƻǘ ŘƛǊŜŎǘƭȅ ŎƻƳǇŀǊŀōƭŜΦ CƻǊ ŜȄŀƳǇƭŜΣ ŀ ǎƛƴƎƭŜ ƳƻŘŜƭ ƻŦ ŀƴ ŜƭŜŎǘǊƛŎ ǘǊǳŎƪ όŜΦƎΦΣ the Ford F-

150 Lightning) could satisfy all 21% of the pickup segment in Maine. By 2024, if automakers meet their 

target delivery dates, 7% of EVs on the market will be pickup trucks (see far right bar). As of this writing, 

Rivian has begun initial deliveries of its R1T pickup truck, and the Ford Motor Company has announced 

that deliveries of the F-150 Lightning will start in the spring of 2022.  

 

 
41  !ǘƭŀǎ tǳōƭƛŎ tƻƭƛŎȅΦ нлнлΦ ά9±Iǳō ŘŀǎƘōƻŀǊŘΦέ https://www.atlasevhub.com/materials/state-ev-sales-and-model-availability/ 

42  Discussions between the authors and Tim Archambault, Adam Lee, and Tim Seymour in September 2021 

43  Rubin, Jonathan, Kathryn Ballingall, and Erin Brown. 2021. Electric, Hybrid and High Fuel Efficiency Vehicles: Cost-Effective and 

Equitable GHG Emission Reductions in Maine. 

https://digitalcommons.library.umaine.edu/cgi/viewcontent.cgi?article=1002&context=mcspc_transport  

https://www.atlasevhub.com/materials/state-ev-sales-and-model-availability/
https://digitalcommons.library.umaine.edu/cgi/viewcontent.cgi?article=1002&context=mcspc_transport
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Figure 6. Breakdown of Light-Duty Vehicles in Maine 

Electrification Costs 

Consumers typically compare the cost of EVs and internal combustion engine vehicles (ICEVs) by their 

upfront retail cost or their total cost of ownership (TCO), which includes the upfront cost, fuel and 

maintenance costs, vehicle disposal cost, and ancillary costs such as home charger costs. Upfront costs 

of EVs are still currently higher than similar ICEVs comparable vehicles, while the TCO is close or even 

favorable for EVs.44  

Several interrelated trends are changing the costs of the EV market:  

¶ Battery pack cost declines. The costs of manufacturing EVs are dropping rapidly due to 

technological advances and economies of scale in the vehicle supply chain. In particular, costs of 

manufacturing battery packs continue to decline, as shown in Figure 7. Since 2010, the average 

cost of battery packs worldwide has declined by more than 50%. Battery pack costs account for 

approximately a quarter to a third of the cost of a BEV, depending on the all-electric range.  

 

Figure 7. Battery Cost Estimates ($/kWh) 

 
44  International Council on Clean Transportation (ICCT; Lutsey, Nic, and Michael Nicholas). 2019. Update on EV costs in the United 

States through 2030. https://theicct.org/publications/update-US-2030-electric-vehicle-cost 
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¶ Energy density of battery packs. !ŎŎƻǊŘƛƴƎ ǘƻ .ƭƻƻƳōŜǊƎ bŜǿ 9ƴŜǊƎȅ CƛƴŀƴŎŜΩǎ 9± hǳǘƭƻƻƪ 

2021, energy density has been improving at 7% per year in recent years.45  

¶ Emerging electricity rate designs. aƻǎǘ ƻŦ aŀƛƴŜΩǎ ǊŜǎƛŘŜƴǘǎ ŀǊŜ ǎŜǊǾƛŎŜŘ ōȅ /at ƻǊ ±ŜǊǎŀƴǘ 

Power. Both utilities have time-of-use (TOU) rates available to customers, which provide a lower 

cost per kWh during off-peak hours. However, only a small percentage of customers typically 

take advantage of these rates. According to /atΩǎ 2019 EIA-861 filing, 1% of its residential 

customers take advantage of TOU rates. Uptake is particularly low when a TOU program is a 

voluntary opt-in program. A survey of EV drivers who received the Maine EV rebate found that 

only 8% of residential customers used TOU rates. On the other hand, Lawrence Berkeley 

National Laboratory found robust evidence that opt-out programs produce substantially higher 

enrollment rates (93% to 98%), without affecting program retention patterns.  

¶ Increasing all-electric range. Automakers are increasingly expanding all-electric range for EVs. 

For example, the weighted average all-electric range of EVs in California has shifted from about 

150 miles in 2014 to 275 miles in 2021.46  

¶ MSRPs have stayed relatively steady. Despite declining battery pack costs and improving 

energy densities, the MSRP of EVs has stayed relatively stable in recent years. However, two 

vehicle categories, BEV and PHEV SUVs, have seen steady declines in cost. This is mainly due to 

the availability of less expensive SUVs joining more expensive luxury models (namely, the Tesla 

Model X) in recent years. Figure 8 provides the average MSRP of EVs in Maine between 2015 

and 2020 by vehicle category.47  

 

Figure 8. Average MSRP of EVs Sold in Maine by Vehicle Category. 

 

 
45  BNEF (2021) EV Outlook. https://about.newenergyfinance.com/electric-vehicle-outlook/ 

46  /ŀƭƛŦƻǊƴƛŀ !ƛǊ wŜǎƻǳǊŎŜǎ .ƻŀǊŘΦ нлнмΦ ά!ŘǾŀƴŎŜŘ /ƭŜŀƴ /ŀǊǎ ό!//ύ LL ²ƻǊƪǎƘƻǇΦέ https://ww2.arb.ca.gov/sites/default/files/2021-

08/ACC%20II%20August%202021%20Workshop%20Presentation.pdf  

47  Analysis by University of Maine, Kathryn Ballingall, Research Associate, Margaret Chase Smith Policy Center, based on July 2020 

BMV data 

https://about.newenergyfinance.com/electric-vehicle-outlook/
https://ww2.arb.ca.gov/sites/default/files/2021-08/ACC%20II%20August%202021%20Workshop%20Presentation.pdf
https://ww2.arb.ca.gov/sites/default/files/2021-08/ACC%20II%20August%202021%20Workshop%20Presentation.pdf
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Recent estimates suggest light-duty BEVs are expected to reach cost parity on a TCO basis between 2022 

and 2025, ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǾŜƘƛŎƭŜΩǎ ŀƭƭ-electric range, size category, duty-cycle, and charging 

location.48 Researchers estimate that upfront vehicle price parity will lag TCO parity by two to five 

years.49 Nonetheless, ŎƻƴǎǳƳŜǊǎΩ ŀǘǘƛǘǳŘŜ ǘƻǿŀǊŘ constraints on charging access, limited public charging 

availability, long charge times, and range anxiety will contribute to the persistence of ICEV sales. Some 

of these concerns have already been addressed by technology development. For example, many EVs can 

travel 200 to 300 miles on a charge50 and charge to 80% in 20 to 30 minutes using a DCFC station.51 

The MHDV subsector exhibits similar trends to the LDV subsector, although TCO and upfront cost parity 

is a few years further away for most vehicle categories.52 Even when electric MHDVs reach parity with 

conventional MHDV on a TCO basis, adoption by fleets will be challenging for some segments. Fleets are 

often constrained in their capital budgets and are disinclined to take a risk on a new technology. Further, 

many MHDV segments require high power charging (i.e., 50 kW or higher) to serve the full array of use 

cases. This requires a local electricity distribution system that can handle the higher power demands. In 

particular, the most challenging fleet vehicles to electrify will be those with high daily mileage 

requirements, heavy payloads, minimal downtime for charging, and/or depots without access to high 

power charging. The public sector in other states is addressing these challenges with a variety of 

programs, including paying 80% to 100% of the chargers and/or distribution system upgrades (i.e., 

make-ready),53 providing incentives for the upfront cost of vehicles,54 providing free advisory services for 

fleet electrification,55 and providing all-inclusive charging-as-a-service to fleets.56  

aŀƛƴŜΩǎ {ǳƛǘŀōƛƭƛǘȅ ŦƻǊ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜǎ 

According to data from the 2017 National Household Travel Survey, the average daily miles driven in 

private cars is 33 miles for aŀƛƴŜΩǎ urban residents and 30 miles for rural residents.57 Nationally, average 

daily mileage is 30 miles. Figure 9 shows the distribution of average daily miles across urban and rural 

 
48  International Council on Clean Transportation (ICCT); Lutsey, Nic, and Michael Nicholas. 2019. Update on EV Costs in the United 

States through 2030. https://theicct.org/publications/update-US-2030-electric-vehicle-cost 

49  Ibid. 

50  U.S. Department of Energy, Office of Energy Efficiency & Renewable Energy. Accessed November 2021. 

https://fueleconomy.gov/feg/evtech.shtml  

51  tƭǳƎ ƛƴ !ƳŜǊƛŎŀΣ ά²Ƙŀǘ ƛǎ 5/ Ŧŀǎǘ ŎƘŀǊƎƛƴƎ ŦƻǊ ŜƭŜŎǘǊƛŎ ǾŜƘƛŎƭŜǎΚέΦ Accessed November 2021. https://pluginamerica.org/dc-fast-

charging-for-electric-vehicles/  

52  International Council on Clean Transportation (ICCT); Hall, Dale, and Nic Lutsey. 2019. https://theicct.org/publications/zero-

emission-truck-infrastructure 

53  State of New York (2021). Make-Ready Program. https://join tutilitiesofny.org/ev/make-ready 

54  State of California (2021) HVIP Program. https://californiahvip.org/  

55  National Grid (2021) Fleet Advisory Services. https://www.nationalgridus.com/ev-fleet-hub/Get-Started/Fleet-Advisory-Services-

Program 

56  Sacramento Municipal Utility District (2021). https://www.smud.org/-/media/Documents/Corporate/About-Us/Board-Meetings-

and-Agendas/2021/Oct/2021-10-19-Finance-and-Audit-Exhibit-to-Agenda-Item-1---Ed-Hamzawi.ashx  

57  Rural and urban classifications based on US Census classification. Average daily miles calculated using vehpop file and applying 

household weights to BestMile variable.  

https://theicct.org/publications/update-US-2030-electric-vehicle-cost
https://fueleconomy.gov/feg/evtech.shtml
https://pluginamerica.org/dc-fast-charging-for-electric-vehicles/
https://pluginamerica.org/dc-fast-charging-for-electric-vehicles/
https://theicct.org/publications/zero-emission-truck-infrastructure
https://theicct.org/publications/zero-emission-truck-infrastructure
https://jointutilitiesofny.org/ev/make-ready
https://californiahvip.org/
https://www.nationalgridus.com/ev-fleet-hub/Get-Started/Fleet-Advisory-Services-Program
https://www.nationalgridus.com/ev-fleet-hub/Get-Started/Fleet-Advisory-Services-Program
https://www.smud.org/-/media/Documents/Corporate/About-Us/Board-Meetings-and-Agendas/2021/Oct/2021-10-19-Finance-and-Audit-Exhibit-to-Agenda-Item-1---Ed-Hamzawi.ashx
https://www.smud.org/-/media/Documents/Corporate/About-Us/Board-Meetings-and-Agendas/2021/Oct/2021-10-19-Finance-and-Audit-Exhibit-to-Agenda-Item-1---Ed-Hamzawi.ashx
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drivers in Maine and the national average. The figure demonstrates that, on a typical day, most Maine 

drivers drive less than the range of modern EVs.  

 

Figure 9. Average Daily Miles in Maine and in the U.S. (U.S. Census, 2017) 

 
Note, Figure 9 shows average daily range only and therefore does not capture the distribution of miles 

across a given year for a given individual. This distribution is critical to market uptake of EVs because 

consumers tend to purchase EVs based on their maximum daily range needs, not average daily 

range.58,59 Without telematics or GPS data, it is impossible to characterize these maximum daily range 

needs. However, we know that nationally, 95% of all trips taken are under 30 milesτwell within the 

range of EVs.60  

In addition, nearly 80% of households in Maine have two or more cars, further nullifying the range 

concern.61 Previous studies in other parts of the United States find that most individual EV drivers need 

to recharge during the day for at least some days per year. For example, a study used Atlanta, Georgia, 

GPS data in 455 vehicles to calculate that a BEV with a 200-mile range would meet 21% ƻŦ ǘƘŜ ǎŀƳǇƭŜΩǎ 

daily range needs all the time, 35% of the sample if drivers are willing to be inconvenienced two days 

per year, and 60% if drivers are willing to be inconvenienced six days per year.62 In this study, 

inconvenienced means ǘƘŜ ŘǊƛǾŜǊΩǎ Řŀƛƭȅ ǊŀƴƎŜ ƴŜŜŘǎ ǿŜǊŜ ƴƻǘ ƳŜǘ ōȅ ǘƘŜ BEV with a 200-mile range. 

Said in another way, 60% of the sample required only overnight charging to complete all trips made 359 

days out of the year.  

 
58  Franke et al (2013), What drives range preferences in electric vehicle users?, Transport Policy, Volume 30, 2013, Pages 56-62, 

https://doi.org/10.1016/j.tranpol.2013.07.005 

59  Pearre, N.S., Kempton, W., Guensler, R.L., Elango, V.V., 2011. Electric vehicles: how much range is required for a day's driving? 

Transp. Res. Part C Emerg. Technol. 19, 1171ς1184. http://dx.doi.org/10.1016/j.trc.2010.12.010 

60  Oak Ridge National Laboratory, Popular Vehicle Trips Statistics. Accessed November 2021. https://nhts.ornl.gov/vehicle-trips  

61  U.S. Census Bureau, American Community Survey. https://www.census.gov/programs-surveys/acs/  

62  Pearre, Nathaniel, Willett Kempton, Randall Guensler, and Vetri Elango. 2011. Electric vehicles: How much range is required for a 

ŘŀȅΩǎ ŘǊƛǾƛƴƎΚ https://www.sciencedirect.com/science/article/abs/pii/S0968090X1100012X?via%3Dihub  

https://doi.org/10.1016/j.tranpol.2013.07.005
http://dx.doi.org/10.1016/j.trc.2010.12.010
https://nhts.ornl.gov/vehicle-trips
https://www.census.gov/programs-surveys/acs/
https://www.sciencedirect.com/science/article/abs/pii/S0968090X1100012X?via%3Dihub
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Impact of Cold Weather 

aŀƛƴŜΩǎ ŎƭƛƳŀǘŜ ƛǎ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ōȅ ŎƻƭŘΣ ǎƴƻǿȅ ǿƛƴǘŜǊǎ ŀƴŘ ƳƛƭŘ ǎǳƳƳŜǊǎΦ aŜŀƴ ŀƴƴǳŀƭ winter 

temperatures range from 25 degrees Fahrenheit (°F) in the far south to less than 15°F in the northern 

and interior portions of the state. Mean annual summer temperatures range from near 60°F in the far 

north to near 70°F in the south.63 Maine has many regions where the temperature during winter drops 

under 0°F for stretches of days or weeks.  

Cold weather impacts EV battery performance, especially when the vehicle is parked outside and not 

plugged into the grid, and requires increased energy for heating the cabin of the vehicle.64 A study led by 

the Norwegian Automobile Federation estimated that EVs lose approximately 20% of their range in 

winter conditions in Norway compared to test cycle ranges.65 However, the U.S. Department of Energy 

(DOE) also notes that gasoline vehicles lose as much as 33% of fuel economy in temperatures under 

20°F. Another study conducted in Norway estimated that winter fast charging lowers the average 

charging power by 24% relative to summer charging.66 This is because the onboard battery management 

system limits the charging rate in cold conditions to avoid detrimental effects on the battery cells.67 

The vehicle telematics firm, Geotab, provides an interactive tool that allows the user to understand the 

impact of temperature on EVs.68 The tool is based on real-world data collected from 4,200 EV drivers. In 

the worst-case conditions at -4°F, EVs can lose up to 50% of their rated range (e.g., if a vehicle is rated at 

250 miles, the vehicle would have an effective range of 125 miles). Figure 10 provides curves of the 

average, 90th percentile and 10th percentile of range impacts across all 4,200 EVs in the study. As shown, 

70°F provides the highest range across temperatures.  

 
63  NOAA National Centers for Environmental Information, State Climate Summaries, Maine. Accessed November 2021. 

https://statesummaries.ncics.org/chapter/me/  

64  WŀƎǳŜƳƻƴǘΣ WƻǊƛǎΣ [ƻƛŎ .ƻǳƭƻƴΣ ¸ǾŜǎ 5ǳōŜΣ ŀƴŘ CǊŀƴŎƻƛǎ aŀǊǘŜƭΦ нлмсΦ ά¢ƘŜǊƳŀƭ aŀƴŀƎŜƳŜƴǘ ƻŦ ŀ IȅōǊƛŘ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜ ƛƴ /ƻƭŘ 

²ŜŀǘƘŜǊΦέ IEEE Transactions on Energy Conversion, 3 (31). 

https://www.researchgate.net/publication/301307242_Thermal_Management_of_a_Hybrid_Electric_Vehicle_in_Cold_Weather 

65  ±ŜƛƘƧŜƭǇΦ aŀǊŎƘ мнΣ нлнлΦ άнл tƻǇǳƭŀǊ 9±ǎ ¢ŜǎǘƛƴƎ ƛƴ bƻǊǿŜƎƛŀƴ ²ƛƴǘŜǊΦέ https://www.naf.no/elbil/aktuelt/elbiltest/ev-winter-

range-test-2020/ 

66  CƛƎŜƴōŀǳƳΣ 9ǊƛƪΦ нлмтΦ άtŜǊǎǇŜŎǘƛǾŜǎ ƻƴ bƻǊǿŀȅΩǎ {ǳǇŜǊŎƘŀǊƎŜŘ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜ tƻƭƛŎȅΦέ Environmental Innovation and Societal 

Transitions (25): 14ς34. https://doi.org/10.1016/j.eist.2016.11.002 

67  Motoaki, Yutaka, and Matthew DΦ {ƘƛǊƪΦ нлмтΦ ά/ƻƴǎǳƳŜǊ .ŜƘŀǾƛƻǊŀƭ !ŘŀǇǘŀǘƛƻƴ ƛƴ 9± Cŀǎǘ /ƘŀǊƎƛƴƎ ǘƘǊƻǳƎƘ tǊƛŎƛƴƎΦέ Energy 

Policy (108): 178ς183. https://doi.org/10.1016/j.enpol.2017.05.051 

68  D9h¢!.Φ нлнмΦ ά¢ŜƳǇŜǊŀǘǳǊŜ ¢ƻƻƭ ŦƻǊ 9± wŀƴƎŜΦέ https://www.geotab.com/fleet-management-solutions/ev-temperature-tool/   

https://statesummaries.ncics.org/chapter/me/
https://www.researchgate.net/publication/301307242_Thermal_Management_of_a_Hybrid_Electric_Vehicle_in_Cold_Weather
https://www.naf.no/elbil/aktuelt/elbiltest/ev-winter-range-test-2020/
https://www.naf.no/elbil/aktuelt/elbiltest/ev-winter-range-test-2020/
https://doi.org/10.1016/j.eist.2016.11.002
https://doi.org/10.1016/j.enpol.2017.05.051
https://www.geotab.com/fleet-management-solutions/ev-temperature-tool/
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Figure 10. Impacts of Temperature on EV range for 4,200 real-world EVs Measured by GEOTAB. 

 
Because about two-thirds of range impacts are due to cabin heating in cold conditions,69 many of the 

emerging technologies focus on using heated seats and onboard heat pumps that lower the auxiliary 

loads. Some EVs also have battery heaters that prevent damage to the battery in extreme cold. The 

impact of cold weather temperature on EV range in the southern and coastal regions of the state is likely 

to be less significant than in less populous northern regions of the state. Lƴ ŀŘŘƛǘƛƻƴΣ aŀƛƴŜΩǎ ŀǾŜǊŀƎŜ 

ǎǳƳƳŜǊ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ тлϲC ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ άǎǿŜŜǘ ǎǇƻǘέ ŦƻǊ 9± ǊŀƴƎŜΣ ǿƘŜǊŜ ƭƛǘƘƛǳƳ-ion batteries 

operate at their greatest efficiency. 

Auto Dealerships and Electric Vehicles 

Auto dealerships play an important role in EV ownership. According to a survey of Maine EV rebate 

recipients administered by Efficiency Maine Trust,70 61% of respondents said ǘƘŜȅ ǿŜǊŜ άǾŜǊȅ ǎŀǘƛǎŦƛŜŘέ 

ƻǊ άǎŀǘƛǎŦƛŜŘέ ŀōƻǳǘ ǘƘŜ ƭŜǾŜƭ ƻŦ ƪƴƻǿƭŜŘƎŜ ƻŦ ǘƘŜ ǎŀƭŜǎ ǎǘŀŦŦ ŀǘ ǘƘŜ ŘŜŀƭŜǊǎƘƛǇ ƻƴ ǘƘŜ 9ŦŦƛŎƛŜƴŎȅ aŀƛƴŜ 9± 

rebate. However, most EV buyers had already decided on their EV purchase before going to the 

dealership. In fact, 92% of EV owners were already άǾŜǊȅ ǎǳǊŜέ ƻǊ άǇǊŜǘǘȅ ǎǳǊŜέ ǘƘŜȅ ǿŀƴǘŜŘ ŀƴ 9± ǿƘŜƴ 

they arrived at the dealership to purchase a vehicle. The other 8҈ ǿŜǊŜ άƻƴ ǘƘŜ ŦŜƴŎŜέ ƻǊ άŎƻƳǇƭŜǘŜƭȅ 

ǳƴŘŜŎƛŘŜŘΦέ  

In interviews, Maine auto dealers report that the majority of used EVs in Maine are purchased from out 

of state at auctions primarily within New England, which suggests the used EV population in the rest of 

New England is an important determinant of used EVs in Maine. National statistics show that 66% of all 

 
69  ¦{ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅΦ нлнмΦ άCǳŜƭ 9ŎƻƴƻƳȅ ƛƴ /ƻƭŘ ²ŜŀǘƘŜǊΦέ https://www.fueleconomy.gov/feg/coldweather.shtml 

70  Survey results private via email by staff at Efficiency Maine Trust, August 2021.  

https://www.fueleconomy.gov/feg/coldweather.shtml





















































































